Objectives: The purpose of this cross-sectional study was to assess the levels of overweight and obesity among Kuwaiti intermediate school adolescents aged 10-14 y. The study comprised a multistage stratified random sample of 14659 adolescents (7205 males and 7454 females), which constitutes approximately 17% of the target population of this school level. Methods: Weights and heights of the adolescents were measured, from which the body mass index (BMI), which is the weight in kilograms divided by the height in meters squared (kg/m 2 ), was calculated. Overweight and obesity were defined as BMI 485th and 495th centiles, respectively, of the National Center for Health Statistics (NCHS) reference data. Results: The overall prevalence of overweight and obesity among males were 30.0 and 14.7%, respectively (Po0.001). The overall prevalence of overweight and obesity among females were 31.8 and 13.1%, respectively (Po0.001 and Po0.01). There was no consistent rise or decline in overweight and obesity in both genders with respect to age. However, the overall prevalence of overweight was lower in males than in females but obesity was higher in males than in females. Conclusion: When compared to the NCHS reference population, the BMI of Kuwaiti adolescents exceeded that of the Americans in each centile category Z50th centile. Health education programmes should be instituted to control this syndrome in order to prevent future risk of obesity-related diseases.
Introduction
Obesity among children and adolescents represents a significant health problem with both medical and psychological repercussions (Brownell, 1982; Lauer et al, 1984; Drash, 1973) . There are both genetic and environmental factors influencing the development of obesity (Sorensen et al, 1992) . The earlier the development of obesity, the more likely its morbid effects will be evident in adult life (WHO, 2000; Must et al, 1992) . Obesity at an early age may constitute a risk factor for the development of morbid conditions later on in life (Garn & La Velle, 1985; Unger et al, 1990) , which is less malleable to interventions than obesity in adults (Stunkard & Penick, 1979) . The age of adolescence ranges from 10 to 19 y, which represents 20% of the world population (WHO, 1986) . This age group represents 84% of those living in developing countries and is increasing. The nutritional status of this group has not been given enough attention (Kurz, 1996) . A sedentary lifestyle and the consumption of low-fibre and high-fat diets have contributed to the increase in degenerative chronic diseases (Popkin, 1994) . Although obesity has been described as a condition of excessive adipose tissue that may lead to morbid conditions, there are no agreed upon and universally accepted definitions of the level of fatness in children and adolescents (Cole et al, 2000; WHO, 2000) . The assessment of the levels of fatness among children, especially at the adolescent stage, may provide an opportunity to monitor changes in human growth, many of which will be evident during adulthood. These changes are continuous. Anthropometric assessments with defined criteria for adolescents are varied and with no universally accepted reference data despite the proximity of adolescence to adulthood (De Onis & Habicht, 1996) . The purpose of this cross-sectional study was to assess the body mass index (BMI), overweight and obesity among Kuwaiti intermediate school adolescents. were used to obtain the sample, stratified by gender. Schools are numbered from one to 76 for males and one to 82 for females, starting with the capital, followed by Hawalli, Ahmadi, Farwaniya and Jahra governorates. A systematic sampling procedure (Kth sampling) was used to select the schools. The first school from each list was chosen randomly from the first five schools, followed by every fourth school. Every child from the selected schools was included in the study, except those with serious congenital disorders or serious physical disabilities. It was felt that this selection process will yield an even spread of schools from around the whole of Kuwait, covering all governorates and geographic regions.
Methods

Study design
Measurements
In addition to gender and governorate, the variables used in this study included age, weight and height. Age was ascertained to the nearest month from the pupil's civil identification card, which contains his/her date of birth, and obtained from the school file. The measurements of weights and heights were taken at each selected school by an experienced resident school nurse who was provided with and trained by the author on how to use the scale and stadiometer. Weight was measured, with the subject standing and wearing light clothes to the nearest 0.1 kg, using a precalibrated digital SECA scale which was recalibrated at each different location. Height was measured while the subject was standing without shoes to the nearest 0.1 cm, using a specially designed portable stadiometer with a spirit level to ensure that it was parallel to the flat hard floor during measurement. The BMI, which is the weight in kilograms divided by the height in metres squared (kg/m 2 ), was used as the index of adiposity. The BMI was calculated for each age and gender, and the values were compared with the National Center for Health Statistics (NCHS's) reference population (NCHS 1976 (NCHS -1980 . Underweight was classified as a BMI r5th centile for age and gender of the NCHS reference value. Overweight and obesity were classified as the 485th and 495th centile of BMI for age-and genderspecific reference value of the NCHS, respectively.
Data analysis
The Statistical Programme for the Social Sciences (SPSS) version 9.0, PC windows was used for data analysis. In addition to descriptive statistics, the w 2 test was used to assess the association between categorical variables. The Student's t-test was used to compare the mean weights, heights and BMIs of boys and girls. The z-normal test for the difference between two proportions was used to assess the significance between two proportions. A P-value of r0.05 was the criterion of statistical significance.
Results Table 1 shows the mean weights, heights and BMI of the sample of Kuwaiti intermediate school adolescents aged 10-14 y, classified according to age and gender. With two exceptions, at ages 14 y for weight and 13 y for height, significantly higher distributions of mean weights and heights were noted among girls than boys of the randomly selected sample of pupils except in the mean height at age 14 y. The differences in the mean weights were significant at ages 10(Po0.001), 11, 12 and 13 (Po0.001) y. The differences in the mean heights were significant (Po0.001) at all ages except at age 13 y. The differences in the total means of weights and heights of the sample were significant (Po0.001). The ranges for the mean weight for the different age groups were 37.0-53.7 and 38.0-55.0 kg, for males and females, respectively. The ranges for the mean height were 138.9-158.8 and 140-154.7 cm, for males and females, respectively. The mean BMI of Kuwaiti intermediate school adolescent girls aged 10-14 y showed consistently higher BMI values than boys in each age category. These differences were significant at age 11 y (Po0.05) and all the upper ages (Po0.001). The ranges for the mean BMI for the different age groups were 18.9-21.1 and 19.2-22.9 kg for males and females, respectively. Table 2 shows the prevalence of overweight (BMI 485th centile) and obesity (BMI 495th centile) among male and female Kuwaiti intermediate school children aged 10-14 y, using the NCHS reference standards. The significant (Po0.001) prevalence of overweight among males was lowest at 11 (25.6%) and highest at 12 (33.4%) y of age. The overall prevalence of overweight among males was 30%. The significant (Po0.001) prevalence of obesity among males was lowest at 11 (11.4%) and highest at 14 (19.8%) y of age. The overall prevalence of obesity among males was 14.7%. The significant (Po0.001) prevalence of overweight among females was lowest at 10 (28.3%) and highest at 11 (35.1%) y of age. The overall prevalence of overweight among females was 31.8%. The significant (Po0.01) prevalence of obesity among females was lowest at 13 (10.8)% and highest at 12 (15.5%) y of age. The overall prevalence of obesity among females was 13.1%. There were no consistent rise or decline patterns in the prevalence of overweight and obesity in both genders with respect to age. However, the overall prevalence of overweight was lower in males than females but obesity was higher in males than females. Table 3 shows the BMI centile distribution of Kuwaiti and NCHS adolescents aged 10-14 y. At the lowest age group (10 y) for males, the BMI of the NCHS exceeded that of the Kuwaiti adolescents up to the 25th centile. Thereafter, the BMI of Kuwaiti adolescents males was consistently greater in the centile categories of Z50. As for females of this age group, both American and Kuwaiti adolescents had similar BMI up to the 15th centile category. Thereafter, and in each centile category of Z25, the BMI of Kuwaiti adolescent girls exceeded those of the Americans in each centile category. At age 11 y, the BMI of Kuwaiti male adolescent was lower than those of the Americans up to the 10th centile category. Thereafter, and in each centile category Z15, the BMI of male Kuwaiti adolescents exceeded that of the American in each subsequent catergory. A similar trend was noted for girls. At age 12 y, for males in each centile category up to the 15th centile category, the BMI of the Americans was higher than the Kuwaiti males. Thereafter, the BMI of Kuwaiti males was higher than the American in each centile category Z25. As for females of the same age group, American adolescents had a higher BMI at the 5th centile and similar values at the 10th and 15th centiles. Thereafter, and in each centile category Z25, the BMI of female Kuwaiti adolescents was higher than the Americans. At age 13 y for males, the BMI of the American adolescents was higher in each centile categories up to the 15th centile. Thereafter, the BMI of Kuwaiti adolescent males was higher than the American adolescents in each of the higher (Z25) centile categories. As for adolescent Kuwaiti females, their BMI was consistently higher than the American adolescent girls in every centile category. At age 14 y for males, the adolescent Americans had higher BMI values than the adolescent Kuwaiti males up to the 25th centile. Thereafter, the BMI of Kuwaiti adolescents was higher than the Americans in every centile category Z50th centile. As for adolescent girls of similar age, the BMI of adolescent American girls was higher than the Kuwaiti adolescent girls in the first two centile categories (5th and 10th). Thereafter, the BMI of adolescent Kuwaiti girls was higher than the American adolescent girls in each of the subsequent centile categories (Z15th).
In summary, the mean weights, heights (with one exception at age 14 y for males) and BMIs of females were higher than males in each age, including in the overall, category ( Table 1 ). The overall prevalence of overweight (BMI 485th centile) was lower in males than in females, but obesity (BMI 495th centile) was higher in males than in females (Table 2) . From the values noted in Table 3 , it can be observed that at higher percentiles, Kuwaitis' BMI tend to be higher than their American counterparts, which may be explained by the fact that, on the whole, young Kuwaiti adolescents are heavier and shorter than the NCHS sample, especially at higher centiles.
Discussion
The overall level of overweight and obesity among adolescent Kuwaitis aged 10-14 y was 30.9%. By comparison, obesity among Canadians of similar age has been found to be 29% (Young et al, 2000) . It was 19.7% among Dutch adolescents (Weststrate et al, 1989) , 18% among American NHANES II (Gauthier et al, 2000) , 26% among Italians (Falorni et al, 1998) , 24% among New Zealanders (Williams, 2000) , 7.7% among Brazilians (Neutzling et al, 2000) and 26% among Saudi adolescents aged 10-14 y (Magbool, 1994) . From these cited studies, it appears that Kuwaiti adolescents take the lead in the level of obesity. With the exception of the Brazilians (Neutzling et al, 2000) , the percentages shown do not seem to vary much. In most studies, this one included, the level of fatness among adolescent girls was found to be higher than boys (Forbes, 1977; Neutzling et al, 2000) . The risk of obesity among girls in one study was twice as high as among boys (Neutzling et al, 2000) . During the age of adolescence, and especially during puberty both girls and boys undergo fat storage. Since the spur of height in boys is higher than in girls, the BMI of boys appears to be lower than girls. Moreover, boys lose fat during puberty faster than girls (Forbes, 1977; Poskitt, 1989) , but girls still store more fat during the spurt of height than boys and the fat deposition among girls continues throughout puberty (Meredith & Dwyer, 1991) . The differences in obesity between the sexes may further be explained by the differences in the level of physical activity between them; boys tend to be more physically active than girls.
Since the late 1940s, Kuwait has been undergoing modernization, both physical and social. Modernization has been shown to positively influence the level of obesity in a given population (Bindon & Baker, 1985) because it is associated with physical inactivity due to increased dependence on labour-saving devices like cars and other equipment (Neutzling et al, 2000) . It has been reported that in the UK, the physical activity of walking decreased by 20% between 1985 and 1992, cycling by 26% and the average distance covered by car increased by 40% (Diguiseppi et al, 1997) . According to The National Children and Youth Fitness Study conducted in 1984, 61.7% of adolescents engaged in vigorous physical activity; 6 y later, according to the Youth Risk Behaviour Surveillance System, this percentage dropped to 36.1, almost by half (CDC, 1992) . It seems, therefore, that obesity among adolescents (and others) depends almost entirely on the level of physical activity they engage in and the amount of food they take. In Kuwait, obesity among this age group is high, which suggests that Kuwaiti adolescents are on the whole physically inactive and have a positive energy balance due to overeating. The food they consume is low in fibre and high in fat because, after liberation from the Iraqi invasion, the number of fastfood restaurants increased dramatically and adolescents frequently visited these restaurants with large numbers and consumed much of what these outlets had to offer. These outlets often entice the youth with presents and playgrounds to patronize them. The popular leisure time activities of Kuwaiti children and young adolescents are electronic games, which involves only moving one's fingers and looking at a screen while sitting and munching on chips and soda drink. Studies have shown that such behaviour puts an adolescent who practices it at risk of obesity and its subsequent risk factors (CDC, 1992) . Adolescents rarely show the consequences of increased weight. However, if the latter persists in adulthood, it will be reflected by higher morbidity and mortality. It has been suggested that increased weight during adolescence persists in adulthood in 80% of the cases (Mossberg, 1989) . Heavy adolescents are more likely to die at the 40th year of followup and to develop cardiovascular disease than their normal weight counterparts. It has also been reported that a marked increase in BMI was evident after puberty among those who died at age 25 y, developed cardiovascular disease and diabetes. It was concluded, therefore, that obesity during adolescence may persist in adulthood with adverse consequential health risks (Di Pietro et al, 1994) . Moreover, obese adolescents tend to be more obese adults than adults who become obese during adulthood (Rimm & Rimm, 1976) .
These trends may also be evident in adolescent Kuwaitis since they have a high level of obesity. Therefore, cohort studies are necessary to validate these trends. Intervention programmes, through health education, which would motivate adolescents to modify their eating habits and increase their level of physical activity, are warranted. Moreover, systematic surveillance of adolescents' anthropometric growth is necessary to avoid premature death and to ward off diseases associated with fatness.
